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Identity card 

Card comprising a core and at least one chip incorporated into the core and a process 
for the production thereof. 

It is known to produce cards which contain an electronically readable and/or writable 
chip. Such cards, also known as identity cards, are frequently printed, are used as 
payment or telephone cards and are usually produced from plastics such as for 
example PVC, PET or ABS. The chip comprises a digital memory component, the 
storage capacity of which may vary, and which may be read and/or written either via 
contacts brought out to the surface of the card or in contactless manner, for example 
via a coil. 

Chips which are suitable for both the contactless variant and that comprising contacts 
are commercially available. However, cards made from plastics cannot be provided 
with high quality print and films laminated thereon can be exchanged without leaving 
visible traces. As a consequence, plastics cards may only inadmissibly be protected 
against tampering with the chip. 

It is known from DE 42 18 158 to coat a plastics card with photographic layers. 
However, the process required for this purpose, in which the photosensitive layers of 
a photographic material must be peeled off from the 'support thereof, is highly 
complex. 

Moreover, the stiffness of plastics cards is unpleasant for the user. 

A card is described as known in DE 29 20 012 which comprises a unit consisting of a 
chip with support element, supply lines and external contact surfaces, wherein the 
unit is rigidly connected with the card. Due to the severe bending loads to which the 
unit is exposed, this structure is considered unsuitable for practical requirements. 
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The card according to the invention of DE 29 20 012 differs from the rigid structure 
in that the unit consisting of chip plus support element is accommodated in a cut-out 
which is somewhat larger than the unit and the unit is moreover retained in the cut- 
out by a resilient material. The cut-out is intended to be similar in outline to the 
support element. Preferably, the chip plus support element and contact surfaces is 
held in the window by cover films laminated onto both sides, wherein the cover film 
must have punched out portions over the contact surfaces. In order to avoid damaging 
the chip, which, via the contact surfaces, is in direct thermal contact with the cover 
films, only cold lamination can be used to apply the films. Films laminated in this 
manner may, however, be more readily detached than hot-laminated films. In 
addition, according to DE 29 20 012, the cover films must be stiff, so resulting in 
unpleasantly rigid cards. 

US 4,457,798 discloses a process which involves treating the card inlay at one point 
in such a manner that a subsequently hot-laminated film does not adhere at this point. 
This point is then punched out in such a manner that the film remains undamaged 
and the chip module is inserted and firmly adhered in the resultant indentation. While 
the process does indeed make it possible to hot-laminate films onto the card inlay, the 
chip and the contact surfaces are, however, inadequately protected. In addition, 
residual release agent frequently results in detachment of the cover film and the 
process is highly elaborate. 

The identity cards described in DE 30 299 39 contain an IC component plus support 
element and connection lines, which component is laminated into the card composite 
and is bonded with the card on all sides and over its entire surface. In order to make it 
possible to use hot lamination for this purpose without destroying the chip, the latter 
must be protected by buffer zones. 

While the resultant identity cards do indeed exhibit resistant cover layers, anti- 
counterfeiting security is still unsatisfactory. In particular, print quality is inadequate. 
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Known cards do not meet the elevated anti-counterfeiting security requirements of 
identity cards. For example, the cover films may too easily be removed without 
damaging the card body, so making it possible to tamper with the chip and other 
security features and too few different security features are possible. 

A further disadvantage of known cards is the inadequate durability thereof, which 
results in detachment of the cover layer after some time, so in turn permitting 
tampering. In particular, it is then no longer possible to tell whether the card has been 
tampered with or has simply been exposed to particularly severe use. 

Furthermore, prior art cards are very stiff, contacts brought to the surface are readily 
worn away and manufacture is very elaborate and thus costly. 

The object of the invention was accordingly to eliminate the stated dzsadvantages. 
Surprisingly, this is achieved with a card which comprises a core of print material 
and is provided with a seal. 

The present invention accordingly provides a card with a core and at least one chip 
incorporated into the core, characterised in that the core consists of photographic 
print material, at least 5% of at least one main surface are covered by a seal and the 
chip is covered on both main surfaces with a seal or a plastics layer. 

Photographic print materials are in particular materials for reflection prints or 
displays, which most usually exhibit a positive image. They are thus not a recording 
material like colour photographic films. They predominantly comprise negative- 
working materials. 



30 



Colour photographic print materials conventionally contain on a support at least one 
red-sensitive silver halide emulsion layer containing at least one cyan coupler, at least 
one green-sensitive silver halide emulsion layer containing at least one ma S enta 
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coupler and a, leas, one blue-sensitive silver halide emulsion Iay er contaming a, .east 
one yellow coupler. 

A card shou,d be taken ,o mean a three-dimensional article, in which [wo sides 
occupy a substantia,* iarger area than the other sides. Examples of such cards are 
telephone cards, credit cards, parktng eards or identity cards. The two sides having 
the iarger area are denoted the main sides or main surfaces of the card and the sides 
w,.h the smaller areas the edges or margins. The dimensions of a card are rigidly 
standards for many appheations and may otherwise be selected at will. Although 
standardised eards are usua„y rectangular, they may also be of a different shape, such 
as for example square, round, hexagonal etc.. 

The card preferably has an image produced with the photographic pnnt material. 

According to the invention, an image is any kind of reproduction, i.e. also of text and 
patterns. The reproduction may be coloured, black & white, invisible or a 
combination thereof. Invisible reproductions may be rendered visible by infrared 
and/or UV light. 

The photographic coating may be present on one side or both stdes and, in the case of 
coatmg on both stdes, the mam surfaces may mutually independent* bear one or 
more layers, whteh may also be different. A coating should be taken to mean one or 
more layers. 

Coating particularly preferably proceeds by the contmuous flooding process, in whtch 
■he layer or ,ayers are poured as a solution or dtspersion, in particular as an aqueous 
solufon or dispersion, onto a support and then dried, wherein two or more layers are 
preferably applied in a one pass. In the case of flooding, in particular for two or more 
layers, cascade and curtain coalers are particularly suitable. 
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It is frequently preferred to provide the two main surfaces of the support with 
Afferent coatings in order to be able to create a greater diversity of image 
information, wherein according to the invention and in the event of optionally desired 
Printing on the reverse side it is also even advantageous to provide a photographic 
coating on only one main surface. 

In an advantageous embodiment, a paper coated on both sides with plastics is used as 
a support and a plastics material whtch is particularly suitable for this purpose is 
polyethylene. 



The chip preferably comprises an integrated circuit on which information can be 
stored digitally, wherein the data may particularly preferably be read from and/or 
wntten to the chip in contac.less manner. Among preferred contactless variants such 
as for example optical, capacitive or inductive data transfer, it is the inductively 
' ' ° Perated CWPS W " h 3 C0U ' in f-** *0" known as "coil on chip", in which the 
cotl ,s arranged directly on the chip, which have proved particularly advantageous for 
the cards accordmg to the invention. This chip has proved to be particularly stable in 
parncular m the case of hot lamination with plastics films. Suitable "cotl on chip- 
products are for example RFfD chips from Maxell in which the antenna coil is 
20 integrated on the chip. 

The chip is located in a recess of the core, which recess fs either the same size as or 
larger than the chip to be inserted. 



The higher the quality of the image producible or produced on the card, the more 
dtfficul, it is unnoticeably to peel off a seal or a plastics layer applied thereon. Even if 
■he support itself is no. damaged, parts of the image remain stuck to the film and the 
card can no longer be stuck back down unnoticeably. 

In an advantageous embodiment, the core accordingly comprises on a. least one main 
surface a, least one tmage-receiving layer which enables a particularly high quality 
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image. The core preferably comprises a colour photographic paper, in which the 
support, in particular plastics-coated on both sides, used to produce the card 
comprises at least one blue-sensitive, yellow-coupling silver halide emulsion layer, at 
least one green-sensitive, magenta-coupling silver halide emulsion layer and at least 
one red-sensitive, cyan-coupling silver halide emulsion layer and the finished card 
contains an image produced with these photographic layers. 

Particularly advantageous cards according to the invention have, for example, 
supports which comprise photographic layers on both sides, or which comprise a 
photographic coating on one main surface and an image-receiving or image-forming 
layer on the other. 

An image-receiving coating preferably comprises at least one non-swellable, 
microporous layer or a swellable, in particular gelatine-containing layer, which is 
capable of particularly readily accepting ink, for example from inkjet printers. 
Preferred layers are furthermore those which readily accept toner, for example from 
laser printers. Other advantageous image-receiving layers are those which 
particularly readily accept printing inks, for example those for screen printing, offset 
printing, intaglio and flexographic printing, which are particularly good receiving 
layers for thermal sublimation printing, thermal transfer printing or the silver salt 
diffusion process. 

Apart from photographic layers, image-forming layers are taken to be layers which 
contain a photosensitive or heat-sensitive silver salt emulsion or precursor substances 
for the thermoautochrome process or microcapsules, for example for cylithography. 

If only one of the main surfaces of the support is provided with a swellable layer, for 
example containing gelatine, it may be advantageous to apply onto the reverse side a 
"non-curling" layer which counteracts unwanted bending. Said layer may preferably 
comprise an image-receiving gelatine-containing layer. The non-curling layer is 
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particularly preferred for supports which are colour photographically coated on one 
side. 



It has proved advantageous to provide the card with at least one antistatic layer, as 
read and write operations proceed substantially more reliably as a result.' In 
unfavourable cases, the data on the chip or even the chip itself may be destroyed in 
the absence of an antistatic layer. Suitable antistatic additives are described, for 
example, in part IX.C of Research Disclosure 38957, 1996. 

Permanent, polythiophene-based antistatic layers, as are for example described in EP 
340 512, EP 440 957 and DE 4 21 1 459, are particularly preferred. 



In an advantageous embodiment of the invention, the print material used to produce 
the card permits a high-quality image with a resolution of at least 6 lines per mm, in 
15 particular of 8 lines per mm. 

If the high quality image is, for example a portrait photograph of an individual, in 
particular a colour photograph, the card according to the invention is ideally suitable 
as an identity card. 



The seal may for example be colourless, coloured or printed, is preferably thinner 
than the paper core and advantageously consists of materials which can be processed 
to yield foils/films, such as for example metals or plastics, wherein plastics and in 
particular transparent materials are particularly advantageous. The seal itself may 
also contain security features, such as for example a hologram. By appropriate 
selection of the material or the coating thereof, it is possible to attenuate with the seal 
the sensitivity of the chip to data transmitted in contactless manner, in order for 
example to prevent unintentional addressing over long distances or due to 
mterference signals. Plastics films with a vapour-deposited metal coating are 
particularly suitable for this purpose. The seal may be bonded to the core for example 
using cold or hot-melt adhesives, wherein pressure may also be applied. The seal is 



LE 0201 8 - Foreign Cnnntripc 



-8- 



particularly preferably coated with a hot-melt adhesive and is bonded to the print 
material with application of heat and pressure. 

The seal preferably covers a security feature and/or the recess in which the chip is 
accommodated on at least one main surface and particularly preferably on both main 
surfaces. 

In this manner, the security feature and/or the ehip may be provided with particularly 
effective protection from tampenng, in particular if the adhesion between the layers 
of the card is selected such that the adhesion between the seal and print material is 
stronger than the cohesion within the support and/or stronger than the adhesion 
between the layers of the print material. In this manner, the support and in particular 
the photographic layers arranged thereon are inevitably destroyed if the seal is 
removed. 

A particularly advantageous seal is one which is at least 5% and in particular at least 
40% smaller than the main surface of the card and which more preferably at no point 
on the ma,n surface extends to the edge of the card. I, consequently does not become 
detached so readily when exposed to flexnral stress. In a particularly advantageous 
embodiment, the seal exhibits fine structures. 

Particularly outstandmg ami-counterfeiting security is achieved with a card, the pnn, 
matenal of which contains a, leas, one recess with fine structures and the recess is 
covered with the seal on a, leas, one side, still better on both stdes. It is particularly 
advantageous here if the chip is accommodated in such a recess. 

The fine structures in the core may, for example, be produced by punching a 
correspondingly structured recess through the entire core. Preferably, however the 
core consists of two or more plies of films, wherein one or more of these films 
compnse recesses with fine structures. In the case of such a .ayer structure of the 
core, the fine structures are particularly preferably arranged in the outer films The 
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fine structures may be produced, instead of by punching, by any other method 
suitable for this purpose, for example also by cutting or by laser. 

The punched out portions for the chip, which are conventionally adapted to the shape 
of the support element, i.e. are round or rectangular, do not ensure optimum 
protection from unauthorised peeling of the film. In contrast, in the case of punched 
out portions with fine structures, such peeling is immediately obvious as the 
structures are inevitably torn out. 

In a further particularly advantageous embodiment of the invention, both the sea. and 
at leas, one recess in the card core exhibit fine structures, wherein these elements in 
particular at least partially overlap. 

Fine structures of the sea. and the recess should be taken to mean, for example 
'sawteeth" and/or narrow stnps and/or small patterns, such as for example steps. 

The sawteeth preferably have an acute angle of less than 90°, in particular of less 
man 60" and particularly preferably of less than 40° and the strips and the small 
patterns preferably have a thickness of less than 5 mm, in particular of less than 3 
mm and particularly preferably of less than 2 mm. 

In an advantageous embodiment, the entire edge length of the seal and/or of the 
recess is at least 20%, preferably at least 50% and part.cu.arly preferably at least 
100% larger than in the case of a circular embodiment of identical area. 

The seal and/or the recess is particularly preferably irregular, as a result of which it 
may act as a watermark if the card is held up against the light. 

Further advantages with regard to the durability and anti-counterfeittng security of 
the card are obtained if the card is covered on at feast one main surface at least over 
■ts entire area with a plastics layer and in particular when i, is covered on both main 
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surfaces with a plastics layer whtch projects beyond all the card's edges and these 
projecting margins of the two layers are welded together. 

The pI as,ics ,ayer covering the entire area is particnlarfy adva„ta g eons ly arranged 
over a seal which is smaller than the main surface. 

In a further advantageous embodtment, the sea. and the plastics layer covering the 
sea, consist of different materials and/or the sea, exhibits greater adhesion to the 
paper core than it does to the plastics layer arranged over the seal. 

Both the sea, and the plastics layers according to the invention may be provided with 
UV protection and comprise an image. 

The cards according to the mvention are preferab.y provided with further secunty 
features, such as for example a magnetic strip, signature strips, gu„,oche patterns 
tmcropnnt, UV print, UV markers, holograms, kinegrams, laser tmages, watermarks' 
embossmg, ,aser gravure, interference gratings, IR-readable symbols, thermochrome 
features, fluorescent pigments, release lacquers, predetermined breaking potnts and 
sconng ,„ the plastics layers, the seal or the remaming security features. 

K-readab.e symbols may be produced in a particularly simple and high quality 
manner by means of a photographic layer if processing is controlled in such a manner 
■hat no, al, the silver is bleached. The metallic silver wh.ch remains in accordance 
vv.th the image has very good R readability. 

An interference grating, which is preferably s.milar to that described in DE 198 17 
105, may preferably be arranged on the front and reverse sides of a seal, on two seals 
covenng a recess, on a sea, and a p,as,ics ,ayer .ocated thereover or on the front and 
reverse sides of a plastics ,ayer. Another preferred arrangement on the front and 
reverse sides of the main surfaces is P ossib,e if a transparent materia, is used as the 
support. If , he grating ,, produced by photographjc ^ ^ ^ ^ ^ 
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may be scparate|y h ^ ^ rf ^ ^ 

interference grati „ g comprises c,ose, y spaced superimposed grids of lines or other 
fine patterns which form a changing moire pattern when ,he card is hen, or flexed. 

The re,ease lacquers are capab.e of reducing the adhes.on of iocaiised areas of the 

suppon ,„ order to render uniform detachment of sea, and/or plastics ,ayer srifl more 

The present invention a,so provides a process for the production of a card according 
to ,he mvenrion, characterised in that an image is produced wirh me print materia,, 

with the seal or a plastics layer. 



Production of the image is adapted to the above-described variants according to the 
of the photographic print materia, or the opttonaflv image-forming or 
m ge- re ce,vm g reverse side thereof and may proceed, for examp,e, by means of 
laser prmters, i„ kj e, printers , thenM , sub „ mation ^ 
M exposure with an image. 

In addition to the advantages aiready descnhed, the sea, „ a,so high,y advantageous 
for the manufacturing process, in particu,ar if it covers ,ess than 50% of the main 
surface and does not extend to the edge of the card a, any point. Since the smafler 
- sea, need not he exacfly flush with the edges of the card, it may he apphed much 

can f,x the chip and thus simplify subsequent manufacturing steps. Card production 
may consequently be automated straightforwardly. 

30 Further preferred embodiments of the invention are disciosed in the Cairns. 
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Examples of photographic print materials are photographic black & white paper 
co.our photographic paper, colour reversal photographic paper, co.our-sens.tive 
materials for the dye diffusion transfer process or the silver dye bleaching process A 

Mwji^r found in Research Disc,osure 37038 ° 995) and Research Disci ° sure 

The photographic materials consist of a support, onto whtch a, leas, one 
Photosensttive stiver ha.ide emuls.on layer is a PP ,ied. Sui,ab,e supports are in 
particular thin films and sheets. A review of support materials and auxiliary layers 
apphed to the front and reverse sides thereof is given in Research Disclosure 37254 
part 1 (1995), page 285 and in Research D.sclosure 38957, pan XV (1996), page 627.' 

The colour photographic materials conventionally contatn at leas, one red-sensitive 
one green-sens,,™ and one blue-sens.tive s.lver halide emuls.on layer, optionally 
together with interlayers and protective layers. 

Depending upon the type of photographic material, these layers may be differently 
arranged. 

Colour photographic paper, which is usually substantially less photosensitive than a 
colour photographic film, eonven.ionally has on the suppori, in the stated sequence 
one blue-sensitive, yellow-coupling silver halide emuls.ori layer, one green-sens.tive' 
magenta-coupling si,ver halide emulsion layer and one red-sensitive, cya„-cou P ,inc' 
stiver haltde emuls.on layer; a yellow filter layer may be omitted. 

The number and arrangement of the photosensitive layers may be varied in order to 
achieve specific results. 

The substantia, constituents of the photographic emulsion layers are binder, silver 
nahde grains and colour couplers. 
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Oe,an. of sui,ab,e binders may be found in Research Dlsclosure 37254 _ 
(1995), page 286 and in Research Diselosnre 38957, part D.A (1996), page 598. 

Detans of su lt ab,e s„ver haiide emu.s.ons, th e prodneUon, ripening, s,abi,isa,ion and 
specra, sens.usa.ion .hereof, including sui,ab,e spec,ral sensilisers, may be found i„ 
Research D,sc,osure 37254, par, 3 (.995), page 286, in Research Disclosure 37038 
^ XV „995), page 89 and ,n Research Disdosure 38957, par, V. A (1996) p"' 



P*o,ograph,c prim raaterials contai „ ^ ^ ^ ^ 
con,a,„,„g up t0 80 moI% of AgBr 0f si , ver 

above 95 mol% of AgCl. "«unmg 

De,ails of colour coupiers may be found in Research D.sclosure 37254, par, 4 (1995, 
page 288, in Research Disclosure 37038, par, n (1995), page 80 and in Research 
D.sclosure 38957, par, X.B (1996), page 616. The maximum absorphon of ,hc dyes 

lii rr,; coupiers and the co,our deve,oper — — - ^ 

w hm ,he followmg ranges: ye„ow coupier 430 ,o 460 nm, magen,a coupier 540 ,o 
SoO nm, cyan coupler 630 to 700 nm. 

Colour coup,ers, which are usually hydrophobic, as well as olher hydrophobic 
cons„,„e„,s of ,he iayers, are conventionally disso.ved or d.spersed in high-boihng 
rgan,c so,ven,s. These soiu.ions or dispersions are ,he„ cmu,sified i„,o an a q ueou 
bmder so,u„o„ ,co„ve„,io„al,y a geialme so.udon) and, once ,he iayers 
are presen, as fine dropics (0.05 ,o 0.8 „m in diame.er) in ,he layers. 

Suitable high-boiling organic solvenls, me,hods for ,he in.roducion .hereof i„,o ,he 
layers of a photographic ma,er,a, and further mchods for ,„, ro ducin g chemica, 
compounds ,n,o photographic ,ayers may be found in Research Disclosure 37254 
part 6 (1995), page 292. ' 
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The non-photosensitive imerlayers generaiiy ranged hetween ,ayers of different 
spec,,, sensitivity may contai „ agems whjch prevent ^ undes J - 

d veioper oxidation products f rom one photosensittve ,a y e r ,„ t0 and 
Photosensitive iayer with a different spectra, sensitisation. 

n R search D.sCosure 37254, par, 7 (.995), pa ge 292, in Research DisCosure 

zzt* page 84 and - — — — - - 

The photographic material may also coni-ainTn/r u , 

■ • , y ° COntain m ]l S ht absorbing compounds optical 

hnshteners, fl|ter dyej , ^ ^ ^ ^ ^ = 

Dn, y es, pl ere (lat , ces) bioddes addj(jves to taprove , 

I C0, ° Ur f0g8mg '° "*™ >«>°^ and others. SunabL 

-pounds may he found in Research DisCosure 37254, par, 8 (I ,95), page 292 in 

and ,„ Research D.sCosure 33957, parts VI , Vffl , IX and X (1996) , pages 6 07 

The layer, of photographtc materia, are conventional hardened, i.e. the hinder 
ased, preferahiy gCatine, is crosshnxed hy appr„p nate chem]cal methods 

Suitahie hardener suhstances m ay he found in Research D.sCosure 37254 par, 9 
■995), page 294, in Research DisCosure 37038, part XD (,995, page 86 and 
Research DisCosure 38957, par, U.B (,996), page 599. 

Once exposed with an image, photographic matenais are processed using afferent 
processes depending upon their nature. Details relatine to „ m ■ u 
necessarv.h. , 8 P rocess ">g methods and the 

neces ry chemrcals are disclosed in Research DisCosure 37254, pan ,0 (1995) 
Pase 294, ,„ Research DisCosure 37038, pans XV! to XXXH 0995), pages 95 ^ 
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and in Research D.sclosure 38957, parts XVIII, XIX and XX (1996), pages 630 et 
seq. together with example materials. 



